Introduction
In this paper we consider the equation of the following form; The problem with homogeneous Dirichlet condition was treated in under the slightly different conditions on p(#).
We study our problems through the Hilbert space methods. As was remarked in Q7], it is much important to settle suitable function spaces in treating the degenerate boundary value problems. In our case, the following space will be fittable as a basic space. 
LJ and o~££
From the point of view of mathematical physics, our equation will be related with the following situation : for example, consider the wave equation (1.6) where ju(x) denotes the density of medium. Dividing both sides of (1.6) by ju(x\ we obtain
t). And our equation corresponds
to the case of steady state in (1.7) when ju(x) becomes infinitely large on the boundary. The corresponding heat equation can also be treated.
Utilizing our results, we can show the well-posedness of the mixed problems for (1.6) (of course for rather general equations) with Dirichlet or Neumann condition (see Appendix).
Some Properties of H m (fi, p) and Some Estimates
In this section we prepare a few theorems stating the properties of [3] , [4] .
The following is a special case of the theorem due to Uspenskii and Lizorkin (see S.M. Nikol'skii E8J also). Proof. It will suffices to show when 0<^2<1 and then to show for
Now let us divide the quarter plane {(x, y); x, j>0} into two parts;
2) \x-y\>(x
In the case of 1), since ^/j^3, it follows immediately
In the case of 2), since es !*-^< e -8 *' 2 es >' 2 , it follows
Now let us establish a priori estimates for u(x, y) satisfying (3.4) and (3.5). We note that u(x, y) satisfying (3.4) and (3.5) can be expressed as Proof. Let us notice that we can take a locally finite partition of unity {(t> p (x 9 j)} of R* as follows; (1) corresponding to each boundary condition.
Weak Solutions
As for the existence of solution, it will be essentially based on the well-known Riesz 3 representation theorem. In this section we define the weak solution of (homogeneous) Dirichlet problem and (homogeneous)
Neumann problem, and we show there exists a unique weak solution. The main tool to our aim is the tangential mollifier of Friedrichs, so
we describe a few lemmas of mollifier.
Let us denote by #? e * the tangential mollifier: 
in place of (6.1). Proof. Consider the case of Neumann problem, because the Dirichlet case will be slightly easier, though the essential part is the same. Now let u(x, y) be a weak solution of (6.4) with boundary condition . Hence, we may assume «oo(^3 y) = l identically in (6.5), since the second line of (6.6) can be transferred to the right hand side. We are now going to consider, instead of (6.5), the following Now multiplying C(e)/e to both sides of (7.6) and then adding it to (7.5),
we have The proof of Theorem A.I is carried out by the semi-group theory due to Hille-Yosida, and even for the equations with time dependent coefficients, the similar results will be valid.
